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The Editor’s Page 


HAT the average ability of textile manufacturers and merchants is 
T greater than ever before there can be no doubt. It is because of this 

high average of ability that there is a smaller number who appear to 
size up to the ‘‘great merchants and manufacturers’’ of the last century. 

A much higher average of ability will be requisite in years to come, 
not only because of the advance in technical and economic knowledge, but 
because of more exacting competitive conditions. To meet this demand 
highly specialized training will be essential. The Textile Foundation has 
visualized this need, and the results of a study that it sponsored under the 
direction of Frederick M. Feiker deserves the thoughtful consideration of 
every forward-looking textile man. Its title is ‘The Training of Men for 
the Textile Industry.’’ 


Gray Goods Mills and Finishers Should Co-operate 


RAY goods, whether of cotton, silk or rayon, may’ be termed the raw 
G material of converters and finishers. 

A satisfactory commercial delivery of such raw material is one 
that will give the desired finished effect when bleached, dyed or printed 
efficiently and by usual methods. 

No gray goods manufacturer would expect a cotton warp and silk 
filling fabric to be accepted as a satisfactory commmercial delivery for an 
all-silk fabric, but if by error and oversight it got by the converter and 
through the finisher’s ‘‘prepare’’ the gray goods manufacturer would ex- 
pect to make good any loss thus occasioned. 

The gray goods manufacturer expects to provide the buyer or finisher 
with detailed information as to fabric construction when different fibres 
and yarns are used that would affect the finishing processes and results. 
On the other hand, altogether too many gray goods manufacturers assume 
no responsibility whatever for the use in silk and rayon throwing, and in 
warp sizing, of substances that are much more difficult for the finisher to 
detect and that are the cause of much greater damage than fibre mixtures. 

Gray goods that contain mineral or vegetable oils, waxes, gums, or 
other materials that are not readily soluble or emulsifiable in the fin- 
isher’s regular ‘‘prepare’’ are not ‘‘satisfactory commercial deliveries.’’ 

The gray goods manufacturer should either be informed as to the 
properties of materials used in throwing and warp sizing and use only 
those that can be easily removed by the finisher in his ‘‘prepare,’’ or 
should be careful to inform the finisher of materials thus used the effect of 
which on the finishing processes he lacks information about. Such co- 
operation with, or service to, finishers is merely a necessary factor in making 
a satisfactory commercial delivery of gray goods. 

This is one of the important subjects that was emphasized at the 
recent conference sponsored by U. S. Institute for Textile Research on the 
warp sizing of cottons and rayons. The discussion indicated that the 
sizing of viscose, acetate and other varieties of rayon warps was of great- 
est present interest to gray goods manufacturers. For the aid of the 
latter a bulletin has been prepared covering the subject of ‘‘Sizing In- 
gredients That are Partly or Wholly Insoluble, and Those That are Soluble 
or Emulsifiable.’’ A mimeograph copy of this bulletin may be obtained by 
addressing the Secretary of U. S. Institute. 








Effect on the X-ray Pattern of Drying 
Caustic Pretreated Cotton 


By WILDER D. BANCROFT*, JOHN B. CALKIN” and 
Cc. W. STILLWELL‘* 


ANCROFT and Calkin? have discussed previously the de- 
B erease in the amounts of dye, water and caustic soda taken 
up by pretreated cotton which has been dried as compared to the 
amounts taken up by undried. At that time it was considered that 
the change was caused by sintering. 

When cotton is treated with a sufficiently concentrated solu- 
tion of caustic soda, and the cotton washed with water and dried, 
there is a change in the space lattice. As the adsorptive prop- 
erties of cotton treated in this way are enhanced we considered, 
notwithstanding the fact that Katz had reported the contrary, 
that the decrease in adsorption brought about by drying the 
cotton should be connected with a reversal of the pattern. 

We have now investigated the nature of the change occurring 
during drying. Standard cotton? was pretreated loose with 
4.53 molal caustic soda for 24 hours at room temperature (23°- 
25° C.). The cotton was then washed alkali-free with distilled 
water. 

X-ray patterns of parallel bundles of wet, air-dry, and heat- 
dried (24 hours at 105°-110° C.) pretreated cotton were then 
obtained with a Shearer gas tube. The tube had an iron target, 
an aluminum window (0.005” backed with cellophane), and was 
operated at 10-15 ma. and about 30-35 K.V. The film distance 
was about 5 cm. and was measured with calipers after each ex- 
posure. The exposure time for the films was two hours. 

Iron radiation being quite soft, considerable diffracted rays 
were absorbed by the water in the wet sample so that the largest 
spacing of the undried sample could not be measured. Considera- 
tion of the data shows that in confirmation of Katz* we have 
found that within the limit of precision of our data no change in 

* Professor of Physical Chemistry, Cornell University. ° Fellow, The 
Textile Foundation, Washington, D. C. ¢ Fellow, Cornell University. 
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TABLE I 


Effect on the X-ray Diagram of Drying Caustic Pretreated (4.53 Molal NaOH) 
Cotton 


Pretreated Pretreated Pretreated 
Native Not Dried Air-dried Heat-dried 
(A.) (A.) (A.) (A.) 
6.07 —_ 7.30 (7.39; 7.30; 7.20) 7.31 (7.32; 7.30) 
5.38 4.49 4.42 (4.47; 4.42; 4.38) 4.40 (4.40; 4.40) 
3.96(a) 3.99(c) 4.04 (4.08; 4.03; 4.02) 4.03 (4.03; 4.03) 


2.65(b) 
(a) Fe Ke line 3.95 (b) Fe Ka line 2.65 (c) Difficult to 
Fe K8 line 3.97 Fe KB line 2.65 measure 


the spacings found has occurred. Apparently Katz did not try 
the undried pattern. 

Our experimental error was about 1% and while it would 
be possible to reduce this by using a suitable inorganic substance, 
whose spacings are well-known, as a reference the difference in 
adsorbing properties of undried, air-dried, and heat-dried caus- 
tie pretreated cotton are such that we do not consider that so 
small a change in the spacings would account for the difference. 

Katz* has considered already the effect of intermicellar and 
intramicellar swelling. In view of the fact that our data show 
no change in the X-ray pattern commensurate with the change 
in adsorption we believe that the sintering occurring during 
drying is an intermicellar shrinkage and not an intramicellar 
shrinkage, as the latter would require a change in the pattern. 
The stability of the pretreated pattern has caused some investi- 
gators to postulate that cellulose grows in a meta-stable state and 
that the changed pattern resulting from sufficiently strong 
caustic pretreatment is the stable form.5 The question is being 
worked on at present. 


References 
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The Microbiology of Textile Fibres 


I. Cotton Fibre* 
By BRYCE PRINDLE + 


Introduction 
General Considerations 


GENERAL knowledge of the various kinds of textile fibres 

is the first requisite for a successful study of the microbes 
associated with them. In this investigation the origin, devel- 
opment, and use of the fibre and fabric were therefore first 
studied from a biological viewpoint. 

A sharp division of textile fibres into two groups is at once 
apparent: natural fibres and artificial fibres. The first group is 
primarily a product of biological activity, and therein belong: 
wool, with a wealth of microbie life from soil, animals, and 
human hands; cotton, rich in the flora of the ‘soil and air; silk 
and many others, all good potential food for microbes and con- 
taminated liberally from many sources. On the other hand, we 
have a group of fibres prepared by a number of artificial meth- 
ods, but all presenting some similarity to the cotton fibre by 
virtue of their mutual fibre substance, cellulose. 

The former group was chosen for this study because of the 
far greater commercial importance of the natural fibres, and 
because the problems involving microbes in relation to the latter 
group will without doubt be partially or largely solved in the 
course of studying cotton fibre. 

The natural textile fibres may be further subdivided into 
groups. It may be readily seen that wool, silk, cotton, and linen 

* This investigation has been carried out in partial requirement of the 
work for the degree of doctor of philosophy at the Massachusetts Institute 
of Technology, and is published with the permission of the Department of 
Biology and Publie Health. 

+ Mr. Prindle is a Junior Fellow of the Textile Foundation working 
under the direction of Dr. Samuel C. Prescott, Massachusetts Institute of 
Technology, Cambridge, Mass. 
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constitute a group of major commercial importance in contrast 
to hemp, jute, sisal and others. Silk and wool, the two most 
important fibres of animal origin, are both nitrogenous or pro- 
tein in nature. Flax and cotton are representatives of the two 
most important sources of vegetable fibres: seed hairs and bast 
fibres. Of these, cotton has been chosen as a suitable fibre for 
beginning this survey. 

Cotton was so chosen primarily because of its outstanding 
importance to the textile industry. For this reason, and because 
it has a relatively simple chemical composition it has been ex- 
tensively studied. It is advantageous to begin the new work 
upon a fibre as simple and well known as possible. 


Knowledge of the Fibre 


Origin.—Cotton fibres originate as single celled hairs on the 
surface of the seed coat of Gossypium hirsutum and many re- 
lated species and varieties. 

Structure.—As a result of the manner of growth of the fibre 
it becomes an elongated single cell, closed at one end and at- 
tached at the other. It possesses a wall heavily encrusted with 
cellulose laid down in concentric rings.** Upon ripening it as- 
sumes the characteristics of the fibre of commevee. It is a tube, 
flattened and twisted. The cell protoplasm originally present 
in the cell remains after ripening and drying as a fine coagulum 
in the lumen. The surface is coated with wax and oil, making 
it quite waterproof. About 84% of raw cotton is pure cellulose, 
and an additional 7% is water. Hence we have a fibre with 
about 9% of impurities and, from the biologist’s standpoint, a 
microscopically simple structure. 

In spite of this apparent simplicity, the cotton fibre is tough 
and twisted and presents many difficulties in a study of its 
microbial content. The problems thus encountered are of in- 
terest, and their solution will be applicable, in some degree at 
least, to the study of many other fibres. 


Manufacturing Processes 


Manufacture of textiles from raw cotton is uncomplicated 
by such processes as retting, degumming, ete., and hence should 
present a series of gradual changes in microbie content through- 
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out. The mechanical processes of carding, spinning, weaving, 
ete., should have relatively little effect upon the types of or- 
ganisms found. The processes of sizing, desizing, and dyeing, 
however, should alter the nature of its microbie inhabitants 
very considerably. 

Finally the finished fibre enters service. Here it is subjected 
to many contingencies: to intermittent soaking as in fish nets; 
to action of perspiration on the sleeve of a shirt; or perhaps 
it is incorporated along with other materials into the makeup of 
an automobile tire. The uses of cotton textiles are many and 
interesting and the growth and decline of its content of microbes 
should be none the less so. 

In the end the fibre is destroyed. The contribution of micro- 
organisms in hastening or delaying the loss of usefulness should 
be more accurately known than it is at present. An accurate 
knowledge of the microbiology and biochemistry of the deterio- 
ration is the logical and essential basis for a lasting solution to 
the problems of preservation and recovery of used fibres. 


Literature Survey 


The literature of cotton fibre microbiology is widely dis- 
tributed in many bulletins and journals. Several excellent re- 
views have been published but the rapid development of the field 
makes it impossible that these should be up-to-date. The avail- 
able information, therefore, has been classified and abstracted. 
As its only purpose is to serve as an aid to research, it is pre- 
sented in the most usable form; namely, a brief summary of the 
literature, and brief abstracts of the original articles. 

The bibliography as abstracted is arranged and numbered 
consecutively by year of publication, but as outlined in the pre- 
ceding summary it is logically classified as follows, the numbers 
referring to the abstracts: 


Historical 
(1, 2, 3, 4, 5) 
Microbiology of Cellulose 
(a) General (43, 48, 49, 55) 
(b) Organisms Capable of Fermenting Cellulost (73, 82) 
(c) Products of Fermentation (75) 
(d) Habitat (59) 
(e) Media for Cellulose Digesting Organisms (46, 48, 49, 51, 52) 
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Microbiology of Cotton Fibre 

(a) Contamination (6, 13, 14a, 26, 38, 41, 47, 68, 71) 

(b) Growth of Micro-organisms upon the Fibre (11, 12, 14a, 17, 20, 
23, 24, 29, 33, 34, 42, 71, 72) 

(c) Organisms Found on Fibres (48, 54, 65) 

(ad) Prevention of Growth (14, 15, 16, 21, 22, 25, 27, 30, 32, 35, 36, 
37, 40, 45, 50, 53, 56, 58, 60, 61, 63, 64, 66, 69, 70, 74, 76, 78, 79, 80, 81) 

(e) Testing Fibres (10, 31, 39, 62, 67) 


Historical 


In 1875 G. Witz? investigated samples of molded printed 
cotton goods. He concluded that the condition was due to the 
growths of molds which originated upon some wooden frames 
used in stretching the wet fabric. He mentioned antiseptics 
but noted that they were ineffective in preventing the growth of 
the mildew, and that glycerine and sizing increased the rate of 
growth. He noted discolorations, a reducing condition in the 
damaged areas, and development of acidity. He recommended 
general sanitation and thorough drying of goods. 

Five years later Davis, Dreyfus and Holland? published 
their well known book on ‘‘Sizing and Mildew in Cotton Goods.’’ 
A substantial contribution was made to the knowledge concern- 
ing the various kinds of size and their relation to the mildew 
problem. Unfortunately, however, much of their work was not 
recorded in sufficient detail to make it valuable at present. 

In 1891 a man by the name of Williams * performed signifi- 
cant experiments upon the ZnCl, content of grey cloth and its 
liability to mildew. He found that samples containing 2.39% 
or over, mildewed slowly or not at all. Those containing less 
than 0.73% mildewed readily. 

A method to prevent mildew of sails was published in 1898.* 
The use of alumina and sodium silicate was advocated. In the 
same year A. von Holle® noted that raw cotton submerged in 
sea water became brown or green and was unfit for spinning. 
He erroneously attributed the acceleration of fibre destruction 
in the presence of sizing to the acids developed by mildewing of 
the starchy materials used. 

Since the time of these early investigators the field of micro- 
biology has made tremendous progress. Fibre microbiology has 
been studied from two different viewpoints. The attention of 
workers in pure science has been attracted to the formation and 
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decay of cellulose by fermentative processes. Investigators in 
the field of applied science have attempted to discover mildew 
antiseptiecs, and to determine the conditions under which spoil- 
age of the fibre takes place, and have developed the use of 
enzymes in desizing. In the case of cotton fibre which is nearly 
pure cellulose, the two problems are very closely related. 


Microbiology of Cellulose 


The study of cellulose digestion by microbie forms divides 
itself naturally into a series of problems which will be discussed 
in their logical order. 

Before leaving the general topic, however, two excellent re- 
views of the subject must be mentioned. The first is contained 
in ‘‘Prineiples of Soil Microbiology’’ by S. A. Waksman.*® The 
second is Thaysen and Bunker’s ‘‘Microbiology of Cellulose, 
Hemicelluloses, Pectins and Gums.’’ Winogradsky ** ** has also 
published a good review of cellulose fermentation by soil forms 
in the ‘‘ Annales de L’ Institut Pasteur.”’ 


Organisms Capable of Fermenting Cellulose 


Most of these forms are listed, classified and accurately de- 
scribed in the above mentioned general references. Since the 
dates of their publications, however, several organisms capable 
of destroying cellulose have been described. Itano and Satiyo *™* 
have described at least one new species of Cellvibrio and discuss 
this class of bacteria extensively. A Japanese mycologist, S. 
Satoh ** has described the cellulose destroying action of the fol- 
lowing fungi: Piricularia oryzae, Ophiobolus miyabeanus, Hel- 
minthosporium sp., Fusarium, Gibberella saubinettu, and Rhizoc- 
tonia papayae. 


Types of Fermentation 


The destruction of vegetable matter in nature is usually ac- 
companied by or associated with the destruction of cellulose. 
This substance occurs throughout a wide range of conditions, 
hot and cold, dry and wet, aerobic and anaerobic, and with or 
without considerable amounts of associated organic matter. It 
is fermentable under nearly all combinations of these conditions 
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provided only the proper organism be present as a contaminant. 
The general works referred to at the beginning of this section 
contain good discussions of the conditions necessary for the 
various types of fermentations of cellulose. 


Products of Fermentation 


The products obtained by fermentation of cellulose are as a 
rule characteristic of the habitat of the fermenting organisms. 
The highly aerobic species yield highly oxidized products such 
as H,O, CO., and fatty acids. The anaerobes, on the other 
hand, obtain their energy from a less complete process and the 
end products are 2-4 carbon hydroxy compounds:or even sugars, 
as in the ease of Spirochaeta cytophaga. P. E. Simola has re- 
cently published an article ** on the biochemistry of the aerobic 
cellulose destroying bacteria. 


Habitat of the Organisms 


This involves a consideration of the natural home of the 
microbe and a consideration of the most favorable physico-chem- 
ical surroundings for the same. As to the former, much has 
been done, but the latter problem has been little worked out be- 
yond a few crude qualitative experiments. Tomkins *® has made 
an effort in the right direction in his work on the effect of hu- 
midity upon the germination of mold spores, although his tech- 
nique is not above question. The physico-chemical factors in- 
volved in the natural habitat of cellulose digesting microbes are 
almost unknown except for factors of location, temperature, pH, 
and concentration of a few simple substances. 


Summary 


The important facts concerning the destruction of cellulose 
in nature are summarized in Table I. 


Culture Media 


Many molds and bacteria capable of destroying cellulose show 
a considerable specificity for that substance and refuse to grow 
upon other material or are inhibited by the presence of other 
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substances. This is especially true of the bacteria. "Waksman,*° 
and Thaysen and Bunker ** have reviewed the technique and 
culture media used by many workers. The media used are 
usually a mixture of inorganic salts and ore of three forms of 
cellulose. Clean filter paper or raw cotton is most commonly 
used in liquid media. Cellulose reprecipitated from copper 
ammonia solution is commonly used in solid media, but cellulose 
reprecipitated from concentrated sulphurie acid is preferable to 
the above because of the marked toxicity of traces of copper. 

The question of cellulose media has been extensively studied 
by Sanborn *® who recommends the use of solid media contain- 
ing China blue-aurin as an indicator. Coolhaas** used a liquid 
medium with strips of filter paper in isolating cellulose splitters 
from the soil. A similar medium was used by Dubos * in count- 
ing of cellulose fermenting bacteria by the dilution method. 
The formulation of highly efficient media for the growth and 
counting of cellulose destroying microbes is not yet completed. 
Further knowledge of the various cellulose fermentations will 
doubtless be an aid in the solution of the problem. 


: Abstracts from the Literature 


(1) Wirz, G. ‘‘UBER DIE SPORFLECKEN AUF BEDRUCKTER BAUMVOLLE.’’ 
Dingler’s’ polytechnisches J. 217, 58-61 (1875). Abs. Witz, G. 
‘*MILDEW ON PRINTED CoTTon.’’ J. Chem. Soc. (London) 29, 820 
(1876). 

Printed cptton goods upon lying in damp places become marked with 
white or yellow mold spots; this also occurs when wet goods are stretched 
on wooden frames. 

Antiseptics such as sodium arsenite, zinc sulphate, and cupric sulphate 
have had little effect when tried in starch and glue sizings. 

The spots are acid as shown by color changes in dyes. Ferrie mor- 
dants are destroyed by reduction to the ferrous condition. Manganese 
dioxide and chromic acid salts inhibit fermentation but it is accelerated 
by glycerin in small amounts. 

Acidity is probably due to lactic and butyric acids. Hydrogen evolu- 
tion occasionally accompanies reducing action. Restoration of the goods 
may be effected in some instances by the use of chloride of lime solution or 
by use of alkaline solutions. Well aired and clean storage conditions are 
the best preventative. 


(2) Davis, DREYFUS, and HOLLAND. ‘‘Si1zING AND MILDEW IN COTTON 
Goops.’’ Manchester, (1880). 

DreyrFus, C. and Davis, G. E. ‘Sizing AND MILDEW IN CoTToNn GoopDs.’’ 
Ed. 2. Manchester, Eng. (1889). 
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Davis, Dreyfus and Holland point out that mildew is due to the growth 
of fungi on raw cotton and cotton gocds, and that spores are constantly 
present in the atmosphere, any cloth exposed to moisture and warmth is 
liable to become mildewed. 

Sized yarns mildew much more readily than unsized, unless antisepties 
are present in sufficient quantity. The authors give a table showing the 
mode of growth of fungi on various size constituents and establish the fact 
that growth occurs most readily on wheat, flour paste, and least readily on 
farina. Bleached cotton is found to mildew less easily than unbleached, 
the resistance depending upon the removal of food constituents necessary 
for growth, such as nitrogen and mineral ‘salts. An attempt is made to 
name various types of fungi producing mildew and a list of 27 different 
species is presented but the accompanying illustrations are insufficiently 
clear for botanical confirmation of the correctness of the identification, 
and it is impossible for the most part to state what the fungi represent in 
present day nomenclature. 

Dealing with conditions favorable to mildew development, it is pointed 
out that shipment to tropical and sub-tropical countries in tin-lined cases 
often results in serious damage. Moisture present cannot escape, and the 
cases are frequently found to be steaming when opened. A fall in tem- 
perature may cause drops of moisture to condense on the cloth, and ideal 
conditions for fungoid growth are thus provided. 

Colored spots appearing on mildewed cloth are attributed to the follow- 
ing: 

Yellow: Mostly due to the formation of ‘‘crenic acid’’ by the fungus. 

Sometimes these colored stains are due to Penicillium sitophilium. 


Brown: Due to Cladosporium herbarum and other fungi. 


Red: Due to species of Epicoccum, Aspergillus roseus, and Papula- 

spora sepedonoides, all of which were noted on eloth. 

For the prevention of mildew the following advice is given: 

(a) Reduce to a minimum the influence which temperature and hu- 
midity have on the development of spores which settle on the cloth from 
the air. 

(b) Choose substances for the size which are least likely to favor mold 
growth. 

(c) Use antisepties in the size. 


(3) WILLIAMS. ‘‘ON THE RELATIONSHIP BETWEEN THE COMPOSITION OF 
GREY CLOTH AND ITs LIABILITY TO MILDEW.’’ Chem. and Ind. 10, 227 
(1891). 

As a result of tests in which about thirty samples of cloth were exposed 
to conditions of near saturation and temperature of 95° F., Williams has 
demonstrated that the length of time necessary for mildew to develop in 
cotton cloth samples varied from 44-126 hours. He concluded that under 
certain conditions mildew did not develop most quickly in the most heavily 
sized cloth and that a sufficient percentage of Zn chloride in size mixtures 
would greatly inhibit or prevent mold growths. The sample requiring the 
longest time for molding contained 2.39% of Zn chloride, while samples 
which were quickly attacked contained 0 to 0.73%. Analyses of all tested 
samples are given. 
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(4) GRUENE, E. ‘‘DIE IMPRAGNIEREN VON BAUMVOLLENEM SEGELTUCH.’’ 
(‘‘THE IMPREGNATION OF CoTTON CANVAS FoR SAILS.’’) Farber-Zeit- 
ung 9, 325-6 (1898). Abs. J. Soc. Chem. Ind. 18, 37 (1899). 
Molding of sails is attributed to the presence of sizing materials and 

excessive moisture. It is recommended that the size be removed by use of 

malt enzymes, or boiling in sodium hydroxide or sodium silicate. This 
desizing treatment is followed by impregnation with aluminum acetate, dry- 
ing, and fixing of the alumina with a dilute solution of sodium silicate. 


(5) HOLLE, von A. ‘‘UEBER DIE ZERSTORUNG DER BAUMVOLLFASER DURCH 
NIEDERE P1uzE.’’ (‘‘THE DESTRUCTION OF COTTON FIBRE BY THE 
Lower Funei.’’) Chemiker-Zeitung 22, 824 (1898). Abs. J. Soc. 
Chem. Ind. 17, 1140 (1898). 

Raw cotton damaged by ses ater developed green and brown colora- 
tions and a disagreeable odor. it was unfit for spinning. Colorless and 
brown colored fungi were isolated. 

Presence of sizing material predisposes to weakening of the fibre by 
mold probably due to the acid produced by the breakdown of the starchy 
material of the sizing. 


(6) HoLLeE, von A. ‘‘ZERSTORUNG VON BAUMWOLLFASERN DURCH PILZ- 
WUCHERUNGEN.’’ Zeit. fur Farb. und Test. Ind. 4, 144-7 (1905). 


In a paper on the decomposition of cotton hairs by fungoid growth, 
A. von Holle states that before the cotton is ripe, while the contents of the 
hair are still liquid, spores are present and penetration takes place through 
the outer wall into the lumen. Photomicrographs are given of the cotton 
hair being attacked by members of the Pyrenomycetes. He thought that 
these fungi penetrated to the lumen by the action of ferments on the 
cuticle. 


(7) TroTmMAN, S. R. ‘‘THE GROWTH OF MICROORGANISMS ON COTTON.’’ 

Chem. & Ind. 28, 1237-8 (1909). 

Trotman reports the discovery and isolation of an organism which 
causes a pink discoloration in cotton after a fortnight of incubation of the 
infected material. Sizing and a slightly acid reaction favor growth. 

The following factors are given as causes for the development of the 
moldy condition: 

. Use of impure water. 

. Incomplete soda boil leaving greasy and nitrogenous matters on the 
fibres. 

. Allowing goods to lie about in a damp condition between processes. 

. Use of inferior glues and starches which contain large amounts of 
protein and starch degradation products. 

5. Careless storing of goods. 

. Insufficient cleanliness of plant. 


OsBorNE, T. G. B. ‘‘MoOULDS AND MILDEWS. THEIR RELATION TO 

THE DAMAGING OF GRAY CLOTH AND Prints.’’ J. Soc. Dyers § Col. 

28, 204-8 (1912). 

Shreds of cloth were placed on potato agar using sterile forceps and 
shears, Various types of cloth were tested and none found free from in- 
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fecting organisms. The principal genera isolated in the above manner 
were Penicillium, Mucor, Fusarium, Aspergillus, Stysanus, Chaetonium, and 
several unidentified bacteria and hyphomycetes. 


(9) BrouGHTon-ALcock. J. Royal Army Medical Corps 33, 482 (1919). 


Broughton-Alcock made some observations on canvas destroying fungi 
in Malta and Italy. He concluded that the principal agents causing the 
destruction of canvas made from cotton are fungi of the genera Macro- 
sporium and Stemphyllium. Microscopi¢ examination showed the prolifera- 
tion of mycelium first without and then within the lumen of the cells. 

(10) VeItcH, F. P. and S. Levine. ‘‘TESTING THE MILDEW RESISTANCE 

or Fasrics.’’ Science 49, 618 (1919); Chem. Abs. 13, 3016 (1919). 

* Review of a method for testing ‘‘mildew-proofed’’ fabrics. A disk 
of the material is placed in a petri dish with nutrient gelatin, incubated at 
20-25° C. for 7-10 days and examined for growths. They are then in- 
oculated with known cultures of molds and incubated for three weeks to 
one month with weekly examinations. They are rated on a scale of ten 
points. Six or better is considered to be quite satisfactory for ordinary 
use and fabrics so rated withstood exposure to the weather of Washington, 
D. C., during the summer and fall with no molding. 


(10a) LEVINE and VEITCH. ‘‘TESTING THE MILDEW RESISTANCE OF TEX- 

TILES.’’ J. Ind. § Eng. Chem. 12, 139 (1920). 

Levine and Veitch record the finding of species of Alternaria, Clado- 
sporium, and Mucor upon fabrics injured by mildew. They suggest that 
some changes in the fabric may be due to a symbiotic condition when more 
than one species is present. 

They recommend a method for testing mildew resistance by washing 
the fabric free of soluble materials, plating it out on sterile agar, and 
observing the consequent mold growth. If the sample fails to show signs 
of growth within 7-10 days it is inoculated with spores of Alternaria, 
Cladosporium, and a pink Mucor and further incubated. The samples are 
then graded on a basis of ten. The test checks well with samples of cloth 
exposed to the weather in normal use, as awnings, for a complete year in 
Washington, D. C. 


(11) CorricaN, J. F. ‘‘BAcTERIA AND MOoLps. THEIR BIOLOGICAL Na- 
TURE AND THEIR INFLUENCE ON VEGETABLE FipreEs.’’ J. Soc. Dyers 
and Col, 36, 198-201 (1920). Abs. Chem. Abs. 14, 2860 (1920). 
Corrigan discusses in outline the relationship between bacteria and 

molds in the vegetable kingdom and the following specific application in 

the textile industry: (1) Decomposition of cellulose by bacterial agencies, 

which may be accomplished, (a) by the action of the enzyme, cytase, (0) 

by bacteria aerobically, and (c) by bacteria anaerobically. (2) Organisms 

bringing about the retting of flax, in which case they attack the gummy 
substances which bring the fibres together, thus freeing the fibres without 
affecting the cellulose of the fibres. The following organisms have been 
found impregnating flax taken from crates during the retting process: 
B. subtilis, B. megatherium, B. coli, B. fluorescens putridus, the last ap- 


* Paper presented at Buffalo meeting of the Am. Chem. Soe. IIT. 
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pearing to be the most active. (3) The development of bacterial growth 
on cotton and other fabrics which usually becomes apparent in small 
colored spots, each spot being an actual colony of bacteria. These spots 
may sometimes grow to such an extent as to cover the whole cloth. The 
bacteria exert a decomposing action upon cellulose and stareh matters 
which results in the tendering of the cloth. (4) Destruction of bacterial 
growths on finished goods may be brought about by heat, light, and anti- 
septic substances, but of these dependence is placed largely upon the latter, 
such substances as CuSO,, KNO;, ZnSO,, ZnCl, H;BO;, CH,O and various 
phenols. 


(12) Dorer, C. ‘‘THE ACTION OF SEA WATER ON COTTON AND OTHER TEX- 
TILE Fipres.’’ Biochem. J. 14, 709-14 (1920). 


Fabrics of cotton and silk are destroyed by immersion in sea water 
for three weeks, wool lasting somewhat longer. This destruction is due to 
an aerobie growth of microorganisms. Acetylated cotton or cellulose ace- 
tate is much more resistant and may last for months under similar condi- 
tions. 


(13) FLemine, N. and THAYSEN, A. L. ‘‘ON THE DETERIORATION OF 
Corton ON WET SrorAGE.’’ Biochem. J. 14, 25-8 (1920). 


Fleming and Thaysen state that deterioration of cotton in damp stor- 
age is due to streptothrix and a schizomycete. Deterioration is said to be 
retarded when the moisture content is reduced below 9%. As a quantita- 
tive method of determining spoilage these authors recommend a viscose 
method based on a swelling treatment with NaOH (15%) and CS.. 

Procedure: (1) Sample 0.1-0.3 gram. (2) Boil in 1% NaOH. (3) 
Wash, running H.0. (4) Dip in 1% HaAe sol. (5) Wash, running H.O. 
(6) Place in 1.5 ee. 15% NaOH plus 1.5 ee. of CS, for 15-45 minutes. 
(7) Examine under microscope using water and cover glass mount. 

Good fibres appear beaded, others are more evenly swollen due to 
weakening of cuticle. 


(14) Siro, G. ‘*‘THE USE or ANTISEPTICS IN SizInG.’’ Tex. Mfr. 46, 

278-9 - (1920). 

In a discussion of the generally desirable properties of an antiseptic 
it is noted that some of these substances cause the sizing to degenerate and 
liquify. 

Zine chloride: Good antiseptic in heavily sized material. Combines 
with soaps to form insoluble zine soaps and is therefore harmful to soften- 
ing. May migrate in large bales due to its deliquescent nature. Not a 
sure preventative. 

Borie Acid: 3-4 times as efficient weight for weight as zine chloride. 
2% for starch size; 83-4% for wheaten flour size. Insoluble in cold water, 
soluble in hot. 

Sodium Silicofluoride: More expensive than boric acid. 

Copper Sulfate: 15-20 times as strong as zine chloride. Blue color 
gives good whitening effect, but may turn to black copper oxide on coming in 
contact with alkali. 

Salicylie acid: Efficient antiseptic. 

Thymol: More expensive than salicylic acid. 
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Phenol: Powerful antiseptic but undesirable properties. Adverse effect 
on cooked starches, 
Cresylic acid: Similar to phenol. 


Amounts of Antiseptics Needed as % of Total Starch 


Wheaten flour Other starches 


3% 
Borie acid 3% 22% 
Copper sulfate 0.5% ‘ 


0.3% 
Salicylic acid 0.5% 0.3% 
0.3% 
»o ¢ 
0.3% 


) 
). 
0.5% ). 
ORGANIC BONE ois. os Svapcsccesancoe a oe, sere pti ). 
(14a) FuLemine, N. and A. C. THAYSEN. ‘‘THE DETERIORATION OF COTTON 
ON WET STorAGE.’’ Biochem. J. 15, 406-14 (1921). 
Fleming and Thaysen draw the following conclusions with regard to 
the microbial content of raw cotton: 
1, If a very large number of micro-organisms is found in a raw cotton 
it is generally safe to assume that the cotton has been exposed to dampness. 
2. Small numbers, up to a few million, are a result of contamination of 
the cotton, particularly with soil bacteria. 
3. The viscose treatment can be used to indicate deterioration of the 
fibres. 
4. Indian cottons seem to deteriorate more quickly than American cot- 
tons. Egyptian types are intermediate in this respect. 


(15) ApamMs, W. H. ‘‘CHEMICAL ASPECTS OF WATERPROOFING AND MIL- 
DEW-PROOFING TEXTILE Fasrics.’’ Am. Dye. Rptr. 10, 334-5 (1922) ; 
Chem. Abs. 16, 2229 (1922). 

Waterproofing is confined largely to cotton fabrics. For complete 
protection of the fabric waterproofing must accompany mildew-proofing, 
since the living organisms which are the most active agents in the destruc- 
tion of cellulose fibre all require moisture. The destructive agents are algae 
which require a continuous supply of water, mucors which require moisture 
and darkness, and fungi the most destructive class, the spores of which are 
universally distributed. Algae are poisoned by Cu in solution; mucors re- 
quire treatment with organic resinates; fungi must be treated with disin- 
fectants such as phenol, cresol and pyridine, all of which must be mixed 
with suitable retaining agents which fix them on the fibre and prevent 
volatilization. The various substances thus used are discussed in a gen- 
eral way. A recent method is to saturate the fabric with an ammoniacal 
Cu solution and drive off the excess NH, when the fibre remains coated 
with a Cu cellulose compound which is water-repellant and mildew-proof. 


(16) ANON. ‘‘CoPpPER PAINT FOR PRESERVING NETS.’’ Pacific Fisherman 
20, No. 5, 38 (1922). 
Copper-containing paint similar to that used to protect boat bottoms 
has been substituted for tar and creosote oils in the preservation of fish 
nets. Better protection is claimed with little increase in cost. 
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(17) DENHAM, H. J. ‘‘PRELIMINARY NOTE ON THE DESTRUCTION oF CoT- 
TON Hair By MICROORGANISMS.’’ J. T. I. 13, T240-8 (1922); Chem. 
Abs. 17, 1333 (1923). 

As a result of numerous observations upon spoiled cotton samples im- 

bedded in paraffin and stained, the author draws the following conclusions: 

A. Points of attack upon cotton hairs in order of decreasing vulnera- 
bility: (1) Broken ends, deep cracks into lumen. (2) Abrasions 
and shallow cracks. (3) Normal surface of hair. 
Molds, bacteria, and yeast like organisms may all be found grow- 
ing on damp cotton. 
xrowth takes place most readily in the lumen of the hair. Some 
hairs are more resistant to spoilage than others. 
Tests for damaged hairs such as the swelling test of Fleming and 
Thaysen may give erroneous results because of mechanical injury 
to the hairs or because organisms, growing in lumen, have not at- 
tacked the cuticle. ' 

Good photomicrographs, 


(18) DenHam, H. J. ‘*‘THE STRUCTURE OF THE COTTON HAIR AND ITS 
Boranicau Aspects.’’ J. T. I. 13, 99-112 (1922); 14, 86-116 (1925). 
The history of the study of the cotton fibre is briefly reviewed. An 

excellent bibliography upon the structure of the cotton hair is appended to 

this article. 
Concerning the structure of the hair, the author says the following: 

It is a single cell having an elongated nucleus near the tip in early stages 

of development. It has an outer coating, or cuticle, which is highly re- 

sistant to light, chemicals, and moisture, but which is quite brittle. The 
cell wall of cellulose is laid down in concentric rings. The lumen of the 
hair is filled with protoplasm. Upon the opening of the boll, the cell is 
killed by desiccation and the fibre changes from a straight, cylindrical 
form to that of a flat ribbon spirally twisted. The chemical structure of 

the dried fibre is essentially cellulose, covered by cutin, and containing a 

small amount of protein material. 


(19) FarGuHer, G. R. and J. C. WiTHERS. ‘‘THE CHEMICAL CONSTITUENTS 
or Raw Corton.’’ J. T. I. 13, T1-16 (1922); Shirley Inst. Memoirs 
1,1 (1922). 

Fargher and Withers present an excellent bibliographical discussion of 
the chemical structure of raw cotton fibre, and its relation to various proc- 
esses of manufacture. 


(20) SripEBoTHAM. ‘‘SOME CAUSES OF THE STAINING OF FABRICS WITH 
SOME REMARKS ON Mo.ps.’’ J. Soc. Dyers and Col. 38, 97-9 (1922). 
A sample of dyed cotton cloth, showing discoloration was examined. 
It was found that a species of Botrytus was the infecting organism. The 
sample was infected with the organism from an infected board. Growth 
was rapid at 90°-100° F. and cellulose was quickly destroyed in both dyed 
and uncolored areas. 


(21) ArRMSTEAD, D. and 8S. C. HARLAND. ‘‘THE OCCURRENCE OF MILDEW 
IN BuackK BorDERED Duootirs.’’ J. T. I. 14, T475-81 (1923). 
1, Examination of cloth. 
Mold found to develop under black border. Mycelium stained with 
‘*Coton-bleu’’ for microscopic examination. 
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. Isolation of fungi. 
An A. niger and a Pencilliwm found. 

. Black border. 
Border not attacked by the molds. Dye in border thought to be in- 
hibiting. Favorable conditions of moisture maintained under the 
black border. 

. Relation of Fungus growth to environment. 
At rel. hum. of 92% cloth contained 7.8% moisture, slight growth 
observed. At rel. hum. 90% cloth contained 7.0% H,O, no growth. 

5. Source of infection: Atmosphere. 
6. Control of mildew. 

Sodium silicofluoride and salycilic acid in sizing mixture seems to 
give little or no protection. Growth of A. niger upon cotton cloth 
was prevented by the fumes of napthol, thymol and formalin. 
Fumes of napthalene allow only the production of sterile hyphae. 
The use of napthol is impractical because of tendency to produce 
pink stains: thymol and formalin may attack dyes. 
The control measure recommended is the control of relative hu- 
midity, which should be such that the moisture content of the cloth 
is below 7.5%. 


(22) Taytor, H. F. and A. F. WELLS. ‘‘ PROPERTIES AND VALUES OF 
CERTAIN FISH-NET PRESERVATIVES.’’ U. S. Dept. of Commerce, Bur. 
of Fisheries Document No. 947 (1923), Document No. 998 (1925). 
Tests upon cotton and linen lines in both salt and fresh water with 
the following substances used as preservatives: coal tar, pine tar, petroleum 
products, quercitron and potassium bichromate, the Dutch tanning method, 
copper oleate, copper paints, a waterproofing compound, and gilsonite indi- 


cate that the copper bearing mixtures are more effective in preserving the 
useful qualities of the line than those lacking in that element. Of the 
copper bearing preparations, copper oleate is the most satisfactory. The 
tars and the Dutch tanning process gave a fair degree of protection, but the 
other compounds were found to be practically useless in that respect. 

Deterioration was faster in fresh than in salt water. 

Document No. 998 records further tests upon the use of copper oleate 
as a net preservative. It is found to be much better than others especially 
when applied to the line a second time following a period of immersion 
after the first treatment. 


(23) THAYSEN, A. C. and H. J. BUNKER. ‘‘ BACTERIAL DECOMPOSITION OF 
CELLULOSE.’’ J. Roy. Mic. Soc. 43, 303-10 (1923). Abs. J. 7. I. 14, 
A91 (1924). 

Cellulose decomposing bacteria becomes active in raw cotton samples 
containing more than 10% moisture. Their growth results in the produc- 
tion of ‘‘fly.’’ Contrary to the opinion of Denham, damaged fibres studied 
under the microscope after swelling with carbon disulphide and sodium 
hydroxide seem to indicate that growth proceeds inward from the outside 
of the fibre. Indian cotton is more susceptible to this type of spoilage than 
American or Egyptian fibres. The addition of nutrient substances increases 
the rate of destruction of the fibre. 

Flax is similarly attacked, and although it undergoes strenuous treat- 
ment in course of manufacture it is liable to reinfection at all times. 
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(24) Trorman, 8. R. and R. W. Surron. ‘‘THE INFLUENCE OF MIcRO- 
ORGANISMS IN THE WEATHERING OF WOOL AND Corton.’’ J. Soe. 
Chem. Ind. 43, T190-2 (1923). 

The harmful action of actinic light and ozone upon the cotton and wool 
fibres is noted. Tests with B. subtilis and B. mesentericus indicate that 
they are able to grow upon, and destroy the fibres in the presence of 
moisture. 

Growth of these organisms upon woolen fabric resulted in weakening 
of the fabric, production of protein degradation products and an increased 
affinity of the fabric for dyes. 

With regard to cotton it is noted that Fleming and Thaysen found as 
many as 1.4 million bacteria per gram upon normal samples of Indian raw 
cotton. This number increased in the presence of more than 9% moisture. 
Growth of B. subtilis upon raw cotton fibre at 37.5° C. resulted in shrinkage, 
and swelling of the fibre with a primary effect of strengthening during the 
first 1-4 days, followed by a marked loss of strength. » Loss of twist and 
globular swelling in the fibre were also noted. Similar but less marked 
results were obtained with B. mesentericus. 


(25) VivATExX Processes, INc. ‘‘IMPREGNATING COTTON GOODS AGAINST 
Fungus AND Decay.’’ Ger. Pat. 503, 911 (18/12/1923). Abs. 
Chem. Abs. 24, 6035 (1930). 

Goods are soaked in a solution of salts of Ce, La, or didymium, freed 
from excess liquid and treated with substances such as NH, salts, alkali 
hydroxides, etc. Treatment fast to washing. Ex. salts of Ce, La, and 
didymium used with Fe and Cr salts. 


(26) BricHt, Morris and SuMMERS. ‘‘MILDEW IN CorTron Goops.’’ J. 

T. I. 15, T547-8 (1924). 

Mildew problem discussed in popularized form. Photomicrographs are 
good. Temperatures unfavorable to mildewing found only in sizing and 
in bleaching. Calico containing 10.65% of dry weight of moisture was 
attacked by Penicillia. Cops from conditioned batches heavily mildewed 
with Aspergilli and Penicillia contained 12.07% to 13.61% of dry weight 
as moisture. 


Cotton Fungi Isolated 
TOKAS. 0... .6s.c0..0....Aepergilus and Fusarium 
Queensland si eS - , Penicillia and Rhizopus 
West African 2s ca , Alternaria 
Am. Upland , Rhizopus, se 


Assumes that the fungi mentioned survived the manufacturing proc- 
esses of spinning and weaving. 
Affects of mildew said to be: (a) Tendering, (b) Spotting. 
Prevention of mildew by use of antiseptics and careful storage are 
discussed. 
(To be continued) 





X-Ray Analysis of Textile Fibres 


Part 1A, Supplement to Literature Survey 


By WAYNE A. SISSON * 


In a previous paper™ a survey was made of the 
literature relating to the X-ray work on textile and related 
fibres. The original survey extended to the middle of 
1932. The present supplement brings the literature to 
the end of 1933. 


1932 (Continued) 


(a) Structure 


ARREN ™ showed how the fibrous nature and the strength and flexi- 
\Y) bility of asbestos fibres may be explained in terms of the erystal 

structure, and this is of interest because of the close analogy to 
textile fibres. The structure of feathers, horn and other keratin materials 
is beginning to be correlated with studies on wool and hair by Astbury 
and coworkers.“* Two articles giving a review and general discussion of 
the X-ray interpretation of the micellar and the molecular structure of 
fibres was also published by Astbury.” * A new book, containing a de- 
tailed discussion of the structure of cellulose and its relation to the physi- 
cal and chemical properties of cellulose fibres, was published by Mark.” 


(b) Chemical Reactions 


Trillat *° found that nitrocellulose dissolves in dimethyl ketone to give 
a erystal structure which differs from the original material. He attributes 
this to the formation of an addition compound which returns to the orig- 
inal nitrocellulose crystal structure upon drying. ‘Trinitrocellulose gives 
the best crystalline X-ray pattern. Katz and Weidinger observed a 
similar example of addition compounds for acetoramie which contains 
either acetic anhydride or benzine as an essential lattice component. Upon 
de-swelling these components are lost and a diffuse X-ray diagram is ob- 
tained. Sakurada and Hutino *» * 7% reported the results of their X-ray 
investigations on cellulose xanthate and alkalicellulose. 


1933 


Introduction 
ROBABLY the greatest contributions to the literature of 1933 re- 
lating to the fine structure of textile fibres were the papers given at 
a general discussion held by the Faraday Society on ‘‘The Colloid 
Aspects of Textile Materials and Related Topics.’’** As pointed out by 
* Senior Textile Foundation Fellow working under the direction of Prof. 
G. L. Clark, University of Illinois, Urbana, Ill. 
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Smith,” this symposium emphasized a shifting of the focus of attention 
from the crystal structure of cellulose to the more exact nature and ar- 
rangement of the crystals, or cellulose chain aggregates, in building up the 
fine structure of the fibre. A somewhat similar symposium was held by 
the Nederlandsche Chemische Vereeniging.” The papers contributed at 
these two symposiums give excellent reviews of the present theories regard- 
ing the fine structure of cellulose, and most of these papers offer new data 
either for or against prevailing published theories. 


(a) Structure 


Atsuki and Ishiwara ** examined hemp, cotton and viscose rayon fibres 
and also cellophane sheets. The cellulose unit crystal is assigned to the mono- 
clinic system and it is suggested that the crystal axes in hemp are parallel 
to the fibre axis, while in cotton they are arranged around and inclined to 
the fibre axis. In viscose rayons part of the crystals are arranged parallel 
to the fibre axis while others have an irregular arrangement. Atsuki and 
Ishiwara*” further investigated the minute structure of cotton by means 
of X-ray and microscopic analysis. They found the fibrils to be wound 
spirally in the direction of the fibre axis with the main axes of the micelles 
parallel to the axis of the fibril. 


Unit Cell Dimensions 


Sanders and Cameron*” found the unit cell of cellulose from cotton 
stalks and cotton cusps to be the same as that from cotton lint, spruce, 
pine and poplar. Mercerized, acetated, hydrated and regenerated cellu- 
lose all have a characteristic crystal structure regardless of the origin of 
the cellulose. Oguri*’ found that cotton and wood cellulose give the same 
X-ray diffraction lines as cellulose from bamboo fibres. The same is true 
for mercerized and regenerated cellulose from these fibres. Since the cellu- 
lose from the stalk, leaves and sheaths of bamboo give the same diffrac- 
tion lines as cotton cellulose it is concluded that bamboo cellulose has the 
same crystallographic properties as cotton. Heyn*” reports that epider- 
mal strips of coleoptiles of avena sativa give X-ray diffraction patterns 
characteristic of pure cellulose. In elongating cell walls the crystallites 
show a tendency to orient in the direction of elongation. 


Wood 


Stillwell 7 discussed the characteristic X-ray diffraction patterns ob- 
tained from transverse, radial and tangential sections of wood. The mi- 
celles in wood fibres are arranged either (a), parallel to the fibre axis, or 
(b), parallel to each other on a spiral slope to the fibre axis. Cotton fibres 
differ from wood in orientation in that they deviate from type (a), while 
in wood the deviation is from type (b) Thomassen and McCready ** studied 
with X-rays the penetration of water and sodium hydroxide into spruce 
wood. They found sodium hydroxide to penetrate better than water, more 
rapid in summer wood than in spring wood, and greater at elevated tem- 
peratures, 
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Silk 


Sakurada and Hutino*’ found that when silk fibroin is dissolved in 
cuprammonium or salt solutions and converted into regenerated silk the lat- 
tice structure remains almost unchanged. Mulberry silk was found to 
differ from two other silks. Trogus and Hess™* compared the behavior 
of silk and cellulose fibres. X-ray investigation of natural silks showed 
four different types, and these are discussed in connection with the results 
obtained by the action of acids and bases. The structure of viscose silk 
and cellophane was subjected to X-ray analysis by Atsuki and Ishiwara.™ 


Fibrin 


Katz and deRooy ** *° found that fibrin arranged in a random state 
gives a diagram typical of most proteins, but when arranged in the form 
of parallel extended threads a crystalline structure appears with an iden- 
tity period of 6.7 A. U. It is suggested that fibrin may consist of an 
amorphous and a crystalline constituent, the latter being drawn parallel 
by tension, The X-ray diagram of stretched fibrin is very similar to that 
of stretched or beta-keratin. 


Wool and Other Protein Fibres 


A description of the X-ray analysis of the structure and constitution 
of hair, wool and feathers was given by Astbury, and the linkage and 
possible methods of combination within the micelle discussed. Hair does 
not show any internal slipping when stretched and there is no evidence of 
a discontinuity of molecular structure. Unstretched hair is not in a state 
of maximum contraction. These conclusions are confirmed by swelling 
and other data. In a further detailed discussion of the molecular struc- 
ture and elastic properties of hair, Astbury and Woods™ conclude that 
stretched hair (beta-keratin) is built up of extended polypeptide chains, 
while unstretched hair (alpha-keratin) consists of the same chains in the 
folded state. The folds in the main-chains of alpha-keratin appear to be 
transverse to the general direction of the side chains, which are roughly 
co-planar and serve to unite neighboring main-chains by a variety of 
crosslinkages. The structure of beta-keratin is one of flat polypeptide 
‘‘orids.’? X-ray analyses show that steam and dilute acids disturb the 
spacing in the direction of the side-chains. These disturbances are the 
basis of the phenomena of ‘‘set’’ and ‘‘supercontraction.’’ 


X-ray Fibre Diagrams 


From a study of a series of fibrous minerals, Jansen *’ coneludes that 
fibrous development depends upon a needlelike habit for the crystal nu- 
cleus, and that the spacings along the fibre axis do not necessarily corre- 
spond to the longest or shortest cell dimension. Sauter** described a 
graphic method for constructing the reciprocal lattice from a rotation 
photograph and illustrated the method by application to cellulose hydrate. 
Sisson and Clark** developed a method for comparing crystallite orien- 
tation in cellulose fibres. The procedure consists of a measurement of the 
film density distribution around the 002 diffraction ring. These data are 
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converted to distribution curves which give a comparative idea of the 
orientation of the fibre. An X-ray spectrograph for fibre work designed by 
Astbury is described in Instruments.” 


General 


A critical review, with references, of our present knowledge of cellu- 
lose was given by Katz.** Bragg’ briefly discussed the possibilities 
which X-ray analyses offer for determining the ultimate structure and 
orientation of silk, hair, wool and other textile fibres, and for studying 
the nature and magnitude of the sources which bind the building units to- 
gether. Mark** traced briefly the development of our knowledge con- 
cerning the structure of cellulose and pointed out some of the possible 
applications of this knowledge to practical problems. Clark*® gave a 
short summary of recent progress in the X-ray analysis of fibres. In 
four articles, Astbury * * * *% explained how X-rays show that the 
molecules of textile fibres are aggregated into crystalline groups which are 
long and thin and are arranged either parallel or spirally to the fibre axis. 
The difference between cellulose and protein fibres is pointed out and dis- 
cussed in relation to the phenomena of stressing. The saine general in- 
formation, greatly enlarged and described in a simple and elementary 
manner, was published by Astbury ** in book form. The book was orig- 
inally a series of well illustrated lectures delivered to students and prac- 
tical textile men. The subject matter is confined principally to the funda- 
mental molecular theory of fibre structure with special emphasis on wool. 


(b) Chemical Reactions 


Sechramek, Newman and Schubert ** gave precautions regarding the 
use of the X-ray diagram as a quantitative measure of the changes pro- 
duced by chemical processes.” Examples of false results are given and a 
new modification of sodium cellulose described. The results of Schramek 
and co-workers are questioned by Hess and Trogus.** 
further showed that many of the diffuse X-ray patterns obtained from 
cellulose compounds are due not to the constitutional peculiarities, but to 
the method of the preparation of samples. 


Addition Compounds 


X-ray diffraction diagrams were used by Champetier ** to study the ad- 
dition compounds formed by sodium hydroxide, acids and water. Several 
addition compounds are described and it is concluded that the rate of 
their formation depends upon the origin and nature of the cellulose. The 
results agree with Haworth’s formula for cellulose. 


Nitrocellulose 


From an X-ray study Mathieu *” concludes that the cellulose chains 
remain separated at well defined distances during nitration and that the 
nitrate groups are distributed at random along the chains. Strict regu- 
larity appears only when the compound trinitrocellulose is approached. 
Trillat *° showed that when swollen nitrocellulose material is dried at 70° 
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C. there is a gradual disappearance of the X-ray diffraction rings. This 
change in the trinitrocellulose lattice is attributed to successive unidi- 
rectional contractions of the lattice originally swollen with solvent. Hess 
and co-workers ** showed that X-rays may be used to follow the methyla- 
tion of soda-cellulose, which consists of two simultaneous reactions. 


Swelling 


A critical discussion of the phenomenon of swelling was given by 
Katz" Swelling may be classified as either intermicellar, intramicellar 
or permutoid and these may be differentiated with the aid of X-ray analy- 
sis. An ideal diagram of a swollen cellulose film is given by Kratky ** 
and the result of stretching illustrated with X-ray diagrams. 


Action of Chemicals 


Wilson and Gordon** found that wool fibres treated with certain 
electrolytes give two distinct additional rings to the X-ray pattern. It is 
suggested that the electrolyte causes the wool protein to become crystalline 
with an orientation along the fibre axis. Sakurada and Hutino* report 
that unsized parchment treated with sulphuric acid gives almost the same 
X-ray diagram as natural cellulose with no indication of cellulose hydrate. 
It is believed that the action of the sulphuric acid in industrial parchmen- 
tation is limited only to the micellar surface. Clark and Southard ** in- 
vestigated with X-rays and photomicrographs the sorption of water and 
other chemical reagents by cotton fibres. 
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Relation of the Sheep’s Health to the 
Growth Rate of Wool 


By J. F. WILSON * 


A study of a single infected sheep for which prior data 
as to the rate of growth of wool was available. The com- 
plete data and the results of the study indicate that wool 
growth and fibre measurement were affected but little, 
if at all, until the disease was in its final stage. . 


Literature Survey 


and nutritional regime. It is possible that age, sex, lactation, climate, 

and other factors may also affect its growth rate or dimensional 
measurements. Hardy and Tennyson’ found that the rate of growth of 
Corriedale wool was greater, and the fibre grown was correspondingly 
coarser during the summer and fall than during the winter months. They 
pointed out that the period of greatest growth was apparently associated 
with a general thrifty condition of the animal. Hackedorn and Sotola,? 
in co-operation with the United States Department of Agriculture, found 
little difference in the rate of wool growth on Rambouillet wethers during 
summer and winter. Burns* found that Rambouillet ewes produced a 
growth of wool affected but slightly by season, or by an abundance or lack 
of green feed. In a later paper Burns‘ reported data indicating that the 
wool growth rate of Hampshire ewes followed closely that of the Ram- 
bouillet, while the growth rate of wool from Corriedale ewes was more 
markedly affected by season. His results with the Corriedale breed ap- 
parently confirm the work of Hardy and Tennyson. 

Wilson,’ Spéttel® and others have shown that the growth of wool, in 
quantity and in quality is greatly affected by the plane of nutrition. 

The influence of the health of the sheep on the rate of growth of wool 
has received little attention except from casual observation. It is a subject 
rather difficult to study by experimentation, because any planned project 
involving numbers of sick sheep and healthy controls must be so conceived 
that the disease will not be epidemic. Furthermore, the infection must be 
of a character which precludes natural recovery of the infected animals, at 
least during the course of the experiment. Several writers who mention the 
subject agree that health is an important factor in wool production, but no 
statistical data to support this contention have been found. Mathews’ 
observes that ‘unhealthy conditions of the sheep almost always influence 
the fibre during that period of its growth.’’ Hultz and Hill® state that 
‘‘sickness of any kind, especially if accompanied by fever may produce 
a weak place in the fibre.’’ Frolich, Spéttel and Tanzer® observe that 


T's rate of growth of wool has been shown to vary with breed, season, 


* Associate Professor of Animal Husbandry, University of California. 
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sickness shows itself in the wool through the so called ‘‘absatz’’ or break 
in the staple. Kronacher and Lodemann” mention that many kinds of 
sickness have a great influence on hair growth and often cause the hair to 
fall out. They cite the work of Pinkers,“ who showed that sickness and 
nutritional disturbances can be responsible for aberrations of the medulla 
and the development of constrictions in the hair of humans. 


The Study Described 


The data reported here were secured when a pure-bred Lincoln ewe, 
which was being used to study the rate of growth of wool, contracted a 
lingering ailment which allowed her to live for several months after the 
disease first manifested itself. The original experiment, conducted in co- 
operation with the United States Department of Agriculture, involved a 
study of the rate of growth of wool produced by three Romney wethers and 
one Lincoln ewe. In the conduct of the experiment an area of about four 
square inches was clipped every four weeks at the surface of the skin with 
curved surgical scissors. A small sample from this area was kept for length 
measure; the remainder of the area was cleared in order that the same 
spot might easily be found four weeks later. 

Growth measurements were obtained by mounting 50 fibres from each 
sample on a glass slide and projecting the images of these fibres on a 
screen at a magnification of 20x. A planimeter was used to trace the 
contour of each fibre and obtain its length. 

Diameter measurements were secured by the use of a machinist’s 
micrometer reading directly to 1/10,000 of an inch. 

‘¢Full length’’ fibres, referred to in the table, were obtained by clip- 
ing a small staple adjacent to the area which was being clipped every four 
weeks. These fibres, therefore, represent the cumulative growth of such 
staples over the entire period up to the time of their being clipped. 

The ewe was shorn by machine on August 6th, and again on February 
6th of the following year. Death occurred and post mortem was held 
May 26th. The division of veterinary science pronounced the cause of 
death as caseo lymphadenitis. The post mortem revealed caseous abscesses 
4 em. to 6 em. in diameter in the superficial lymph glands, small caseous 
abscesses in the mesenteric lymph glands, large abscesses throughout both 
lungs, a large amount of intro-thoracie fluid, enlarged spleen, congested 
liver and trachea and other lesions of minor importance. A bacteriological 
examination revealed the presence of Preisz-Nocard bacillus. Histo- 
pathological observation indicated that the infection was one of long 
standing. 


Results of the Study 


Diameter and growth measurements are given in Tables 1 and 2. 
Table 1 indicates that the growth of the wool was reasonably regular until 
about one month before shearing in February. The small decrease in 
fibre growth rate occurring up to the time of shearing might be ascribed 
to normal seasonal decrease during the winter months. From August 6th, 
to February 6, the ewe was on pasture, supplemented by green feed and 
during cold weather further supplemented by rolled barley. On February 
6th a maintenance ration of alfalfa hay was provided and an attempt was 
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made to hold the ewe at relatively constant weight. Due to the inroads of 
the disease progressive emaciation set in, and the body weight of the ewe 
declined from 216 pounds on February 1st, to 149 pounds on May Ist. It 
is probable that her weight at death was much less than 149 pounds. From 
February to May emaciation was most rapid and the average rate of wool 
growth during this period was much less than during the preceding six 
months. 

Table 2 shows that the advanced stages of emaciation caused the wool 
to become must less in diameter in addition to having a slower growth rate 
indicated by Table 1. The discrepancy in the mean diameters of full length 


TABLE 1 
Rate of growth of wool—Lincoln ewe No. 304 








Centimeters growth during 4 weeks ending: 


9 }10/12}11/14)12/12 





Right Shoulder 
Left Shoulder 
Mean 


Aug. 21 


*25 days growth, corrected to 28 days. 





Shorn Aug. 6 
Areas cleared 
Died May 26 


TABLE 2 


Mean diameter in ten-thousandths of an inch of 100 full length fibres from 
right shoulder of Lincoln ewe No. 304 











! 
Tin |?length} Midsection |4length| hase Tip |flength | Midsection| 4 length} base 


10.86 | 12.20 12.83 12.76 | 12.56] © | 13.22] 11.98 10.99 9.76 7.22 





fibres at the tips is unexplained. The data as a whole show that the fibre 
produced tended to be uniform in length and in diameter up to the point 
where the animal no longer could draw on its reserve supply of energy. 
The nature of caseo lymphadenitis precludes any possibility of determining 
the time of infection. It is possible that this animal had the disease in its 
incipient stages for many months before the experiment began, as she was 
a full-mouthed ewe at that time. It is quite possible that lesions of the 
disease were present at the beginning of the test. The data indicate that 
wool growth and fibre measurement were hardly affected, if at all, until 
the disease had progressed sufficiently to cause mal function of some of the 
internal organs with consequent pronounced loss of weight. 
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“A Real Job” 


ee O us, one of the real surprises of the last few months was the re- 

markable attendance at the last two conferences held by the U. 8. 

Institute for Textile Research: one on wear and wear-testing 
March 24, and one on warp-sizing May 11. We would have guessed, in 
advance, that only a handful would attend. Instead, there was a crowded 
meeting-room in a New York hotel for each conference: the first, lasting 
practically all day on a Saturday, and the second competing against a 
beautiful spring day. 

‘*We believe each of these meetings will develop actual results in the 
field covered by it. Whether it does or not, however, the Institute has 
performed the seemingly impossible task of drawing out articulate interest 
in research problems. That is a step forward which, in itself, represents 
real accomplishment.’’—‘‘The Editor Says,’’ Textile World, June, 1934. 





Abstracts 


This section is compiled under the direction of 
the Committee on Abstracts and Bibliography: 
Prof. E. R. Schwarz, Chairman, Dr. W. E. Emley, 
Prof. Louis A, Olney and M. W. Weiss. 


I. Frpres (SYNTHETIC AND NATURAL) AND FIBRE 
ANALYSIS 


AcaLa Corron: TYPE SELECTION. O. F. Cook. U.S. Dept. Agric. Techn. 

Bull., No. 302, 62 pp. 

The author discusses with special reference to Acala cotton the gen- 
eral problems of selection in cotton, emphasizes the need for continued 
selection, and deals with precautions which are commonly overlooked. 
(Copied from J. T. I., May 1933, P. A242.) (8S) 


ALKALI-CELLULOSE: CoMposiITION. K. Hess and O. Schwarzkopf. Z. 
physik. Chem., 1933, A163, P. 395-398. 


Champetier’s conclusions as to the composition of the alkali-celluloses 
are criticised on the ground that in reactions in gel, as in the system cellu- 
lose—caustie soda, surface phenomena must not be neglected. (Copied 
complete from J. T. I., May 1933, P. A290.) (S) 


ANIMAL CELLULOSE: StructuRE. L. Zechmeister and C. Toth. Z. physiol. 

Chem., 1933, P. 215, 267-276. 

Tunicin from Phallusia mamillaris yields the same crystallised cello- 
triose, tetraose, and hexose preparations as plant cellulose. The authors 
assume, therefore, that animal and plant celluloses contain identically con- 
structed and homogeneous principal valency chains. A short review of 
previous work on the subject is given. (Copied complete from J. I. I., 
May 1933, P. A290.) (8S) 


BRANCHED-CHAIN F1sBRE-MOLECULES: StrucTURE. H. Staudinger and W. 
Kern. Berdeut. chem. Ges., 1933, V. 66, P. 373-378. 


From a study of the viscosities of solutions of ethyl and phenyl deriva- 
tives of pentatriacontaine and of cetylmalonic and cetylacetic acid esters, 
the conclusion is drawn that molecules with side chains tend to take up the 
most extended form in solution. (Copied complete from J. T. I., May 1933, 
P. A295.) (8) 

Cocoon oF BomsByx Mori DurinG FORMATION AND AFTER: INFLUENCE OF 
Humipiry on. W. Wagner. Monats. Seide Kunstseide, 1933, V. 38, P. 
71-72. (See also J. T. I., 1933, P. A2.) 

High atmospheric humidity during the spinning of the cocoon has a 
very deleterious action on the fibre. The adverse action of high humidity 
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is traced to the sericin in the cocoon after drying being denser, harder, and 
less soluble. Cocoon filaments with a high moisture content are able to 
absorb large amounts of such gases as sulphur dioxide and ammonia. 
(Copied from J. T. I., May, 1933, P. A238.) (S) 


DEGUMMING OF NATURAL SILK: ALKALI AND SOAP IN THE. H. Tatu. Russa, 
1933, V. 8, P. 839-43. 
From a review of recent work on the subject it is concluded that: 
(1) presence of alkali is absolutely essential to obtain satisfactory de- 
gumming; (2) with our present knowledge, soap is the most suitable manner 
of supplying the required alkali. (Copied complete from Chem. Abs., 
1934, V. 28, P. 2540.) (W) 


Hair FIBRES OF THE ROMNEY SHEEP. I. HALO-HAIRS AND THEIR INHERI- 
TANCE. F. W. Dry (Massey Agric. Coll., N. Z.) N. Zealand J. of 
Agric., 1933, V. 46, P. 10-22 (through Animal Breeding Abs., 1933, 
Vi. 3, Fe U6). 

The first of a series of papers on research into hairiness in sheep, the 
types of hairy fibres, the age at which each can be detected, and the in- 
heritance of different kinds of hairy fibres. (Copied complete from J. T. I., 
May 1933, P. A241.) (S) 


PIGMENTS IN NaTuRAL SILK. G. Barbera. Ann. chim. applicata, 1933, 

V. 23, P. 501-8. 

The pigments in Italian and Japanese silk are extd. with Me,CO and 
EtOH, resp., and are shown to consist of carotenoids, in the case of the 
yellow pigments, and of flavones, for the green (Japanese) pigments, by 
comparing the reactions of these exts. to reagents such as SbCl, in CHC), 


(Carr-Price reagent), FeCl, H,SO,, CH,CHO + a drop of H,SO, (Buchard 
reaction for stearins), CCl,;CO,H, and CS,, for the carotenoids; and FeCl,, 
H,SO,, K,CO;, Fehling soln. and basic Pb acetate for the flavones. The 
above reactions were carried out on the exts. above, as well as on exts. 
known to contain carotenoids and flavones. (Copied complete from Chem. 
Abs., 1934, V. 28, P. 1867.) (W) 


Corton AND Woop CELLULOSE: ASSUMED Non-IDENTITY oF. J. Barsha and 
Harold Hibbert. J. Am. Chem. Soc., 1934, V. 56, P. 748. 


Bell (Chem. Abs., V. 26, P. 5414) has questioned the identity of the 
chem. structures of cotton and wood cellulose on the basis of methylation 
expts. These expts. cannot be duplicated, cellulose from spruce, beech and 
maple giving 44.24, 43.08 and 43.72% MeO, which are not max. figures. 
(Copied complete from Chem. Abs., 1934, V. 28, P. 2891.) (W) 


FIBRES FOR Marine CorpaGE: Empire. Bull. Imp. Inst., 1933, V. 31, P. 

500-7; cf. Chem. Abs., 1933, V. 27, P. 3338. 

Comparative service tests carried out on New Zealand hemp and Manila 
hemp in the British navy gave very satisfactory results. If the two mate- 
rials were on an equal footing as regards origin, the results of the tests 
would not warrant any change in present practice; but in view of the 
Admiralty’s policy to give the preference to British Empire products, the 
results warranted partial adoption of the New Zealand hemp in conjunction 
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with sisal, provided the price was satisfactory and the fibre was sufficiently 
strong to give yarn and cordage breaking strains in accordance with speci- 
fications. (Copied complete from Chem. Abs., 1934, V. 28, P. 3237.) (W) 


Hair, Woon, AND RELATED FisprRES: X-RAY STUDIES OF THE STRUCTURE OF. 

II. MoLecutar StRucTURE AND ELASTIC PRoPERTIES OF Hain KERATIN. 

W. T. Astbury and H. J. Woods. Trans. Roy. Soc. (London), 1933, 

A232, P. 333-94; cf. Chem. Abs., V. 25, P. 4460, V. 27, P. 2168, V. 28, 

P. 3238. 

About 200 X-ray photographs of mammalian hairs, spines, ete., were 
taken under a great variety of conditions. The X-ray fibre photograph of 
stretched hair (8-keratin) is analogous to that of natural silk (fibroin), 
whether stretched or unstretched. Stretched hair is therefore built of ex- 
tended polypeptide chains, while unstretched hair (q-keratin) must con- 
sist of the same chains in a folded state, so that the elastic mechanism is 
that of a reversible intramol. transformation. By means of ‘‘ quadrant 
photographs’’ it is shown that the mol. complex of q-keratin stretches re- 
versibly by about 2% before the onset of the main transformation. The 
limiting elastic extensibility of all mammalian hairs is about 100% of their 
initial unstretched length. . . . An approx. tentative scheme for the distri- 
bution of the keratin side chains is proposed. The elastic properties of hair 
are referred to as three ‘‘phases,’’ intercellular, cell-wall and intracellular 
keratin, which, resp., show increasing powers of resistance to extension and 
the action of reagents, and function elastically both in series and in parallel. 
The phenomena exhibited under the following conditions are studied and 
explained: stress of water at increasing temps., action of dil. NaOH at 
ordinary temps., adsorption of water, hydrolysis with steam or dil. alkali, 
irradiation with ultra-violet light or X-rays, and action of K,Cr,O; and of 
eosin. (W) 


PROPERTIES OF Liguip S1LK. Dante Ongaro. Giorn. chim. ind. applicata, 
1933, V. 15, P. 506-9. 


Liquid (non-coagulated) silk is an irreversible colloid. It is coagulated 
by the gentlest mechanical rubbing, and on passing through a capillary. 
It is pptd. by dil., and coagulated by coned. acids. High conens. of electro- 
lytes are needed to bring about coagulation. NaOH (0.001 N) retards 
coagulation markedly, a 3% soln. of silk coagulating in seven days, a 2% 
soln. in 10 days and a 1% soln. in 15 days. A 1% soln. of the whole silk, 
fibroin alone and gelatin have the same gold no. 0.02-0.03. The soln. of 
fibroin shows Brownian movement; [a]*— 39.0°. The coagulum is inactive 
when formed spontaneously, but active when formed by mechanical means. 
NH,OH has no action; EtOH causes cogulation; tannin causes pptn., while 
a soln. of EtOHEt,O ppts. the silk while extg. all pigments. (Copied com- 
plete from Chem. Abs., 1934, V. 28, P. 1867.) (W) 


RaAMIE CELLULOSE: Density. U. Yoshida and B. Takei. Mem. Coll. Sci. 
Kyoto Imp. Univ., 1932, V. 15, P. 1-8 (through Japanese J. Phys., 
1933, V. 8, P. 26). 

A method of measuring the densities of fibrous, powdery, and porous 
substances which are liable to occlude gases and water, is described (in the 
original). The density of retted ramie fibre is found to be 1.622, and those 
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of purified and mercerised ramie cellulose 1.614 and 1.610 respectively. 
These are the highest values hitherto observed. (Copied complete from 
J. T. I., May 1933, P. A296.) (8S) 


SULPHUR IN WOOL: DISTRIBUTION AND ORIGIN oF. John Barritt. Bio- 

chem. J., 1934, V. 28, No. 1, P. 1-5. 

The methionine content of various wools has been determined. It is 
shown that the amount present does not substantially affect previous work 
on the relation between total and cystine-sulphur in wool, which indicated 
that substantially all the sulphur in wool could be accounted for as cystine. 

The suggestion is made that methionine occurs widely in feeding stuffs 
and grasses and may play an important role in the ultimate synthesis of 
wool and hair-proteins. (S) 


II. Yarns AND FABRICS 


Corron YARN: Errect oF MERCERIZATION ON THE ‘‘CouNTS’’ or. O. 
Mecheels and G. Stuhmer. Mell. Textilber., 1933, V. 14, P. 463-4. 
Data are given for various single and two-fold cotton yarns. Prepn. 

of yarn for mercerization by boiling for one hr. in 0.05% Na,CO, soln. in- 

creases the counts by 2%; subsequent mercerization allowing length changes 
of —5 and +5% results in counts changes of —5 and +10%, resp. Soln. 
of the cotton cellulose and impurities during mercerization increases the 
counts appreciably. Shrinkage (previous to the usual subsequent stretch- 
ing) in mercerization is a reliable means for comparing the consequent luster 
increases of cotton yarns only when they have nearly equal original luster. 

Data relating to the original and final luster, and the shrinkage produced 

in mercerization, are given for various types of yarns. (Copied complete 

from Chem. Abs., 1934, V. 28, P. 2910.) (W) 


CLtoTH-MiLLIne DeErEcts: ELIMINATION oF. F. C. Pratt. Tex. Col., 1934, 
V. 56, P. 45, 65; Chem. Abs., 1934, V. 28, P. 2910. (W) 


Monair PILE UPHOLSTERY Fasrics: CONVERTING or. B.S. Hillman. Tez. 
Col., 1934, V. 56, P. 39-41, 59, 93-4, 132. 
The scouring, dyeing and finishing of mohair pile fabrics for use in 
furniture and automobiles are described. Dye formulas are given. (Copied 
complete from Chem. Abs., 1934, V. 28, P. 2910.) (W) 


Rayon Woven CiotH. H. Chadwick. Dyer, 1934, V. 71, P. 87-91. 


A survey of causes of defects from winding to making-up operations. 
(Copied complete from Chem. Abs., 1934, V. 28, P. 2910.) (W) 


(Woo) CarBonizING DeFrects: ELIMINATION oF. F. C. Pratt. Tex. Col., 
1934, V. 56, P. 101, 180; Chem. Abs., 1934, V. 28, P. 2910. (W) 
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Ilf. CHeEMIcAL AND OTHER Processina (Not 
OTHERWISE CLASSIFIED ) 


ABSORPTION OF DYESTUFFS BY CELLULOSE. PART II. INFLUENCE OF TEM- 
PERATURE. W. M. Garvie, L. H. Griffiths and 8S. M. Neale. Trans. 
Faraday Soc., 1934, Vol. 30, Part 2, P. 271-278. 


Measurements have been made of the absorption of two direct dye- 
stuffs by viscose sheet and by cotton cloth over a range of temperatures 
from 25° C. to 100° C. The rate of diffusion of dye into viscose sheet is 
very roughly doubled for 20° C. temperature rise. The amount of dye 
absorbed at equilibrium is very roughly halved for 30° C. rise. 

At any given temperature the addition of sodium chloride causes the 
rate of diffusion into viscose sheet to rise to a maximum and then fall, 
whereas the absorption at equilibrium steadily increases. Viscose sheet 
normally takes up more dyestuff than cotton, but the difference decreases 
and is ultimately reversed when the absorption is reduced, either by rais- 
ing the temperature or by reducing the amount of added electrolyte. (S) 


Azo DyEestuFFs: NOTES ON THE DETERMINATION OF THE CONSTITUTION OF. 
Vladimir KYepelka. Chim. et Ind., Special No. June, 1933, P. 902-5. 


The methods described in modern literature for the identification of the 
products obtained by reduction of azo dyestuffs are complicated and are 
not universally applicable. They can be simplified and modified in such a 
manner that Green’s original observation regarding the color produced by 
oxidation in ammoniacal soln. can be made the basis of a single scheme of 
identification for all such dyes. All constituents of azo dyes which have 
been enriched by 1 or 2 NH, groups by reduction, when applied to filter 
paper in a soln. of given NH, conen., give a characteristic color by the 
action of atm. O,; this color is changed by the action of HCl, as indicated 
by Green, and in an even more pronounced manner by NaOH soln., which 
permits of their almost instantaneous and infallible identification. Simi- 
larly, nonsulfonated C,H, derivs., such as C,H; (NH,);, C,H,(NH,),, aminohy- 
droxy derivs., such as aminoresorcinol, diaminoresorcinol, ete., give char- 
acteristic colors. (Copied complete from Chem. Abs., 1934, V. 28, P. 
329.) (W) 


POLARIZED PHOTOLUMINESCENCE OF ADSORBED MOLECULES oF Dyes. A. 

Jablonski. Nature, Jan. 27, 1934, P. 140. 

A very brief statement of certain data obtained in a study of fluores- 
cent dye on cellophane films. This is of interest in connection with work 
by R. D. Morey, holder of a Textile Foundation fellowship at Cornell in 
this same field, to be published in Textile Research. Jablonski’s work in 
detail will be published shortly in a journal to be announced. (S) 


Printing Pastes. Sivert N. Glarum. Am. Dye. Rptr., Mar. 26, 1934, P. 

85-9. 

This is a preliminary report on ‘‘A Fundamental Study of Printing 
Pastes,’’ which is being carried out by the Research Committee of the A. A. 
T. C. C. The work done on this project has been concerned chiefly with 
the development of tests for measuring the physical properties of the pastes 
involved in textile printing. The Stormer viscometer appears to be the 
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most suitable instrument of those studied for the evaluation of consistency 
but it is not entirely satisfactory. It does, however, offer a fairly accurate 
method for the comparison of the various pastes. Prepared vat printing 
pastes obtained from different sources show a marked similarity in con- 
sistency as determined by this method, but it will be necessary to eliminate 
a number of other variables which affect the quality of the print before the 
effect of the consistency of the prepared color on its printing properties can 
be definitely stated. (S) 


SpecIFIC GRAVITY: DETERMINATION OF. II. INFLUENCE OF DYEING AND OF 
SUPERFICIAL SAPONIFICATION ON THE SPECIFIC GRAVITY OF ACETATE 
Rayon. P. M. Heertjes, W. Coltof and H. I. Waterman. Ree. trav. 
chim., 1933, V. 52, P. 1001-6; Chem. Abs., 1933, V. 27, P. 3615. 

Sp. gr. dtns. by the method previously described showed an apparent 
decrease in sp. gr. for acetate rayon dyed with Cellitfast Red B, but no 
change for the rayon partially sapond., or partially sapond. and dyed with 
Benzopurpurine 4 B. The apparent sp. gr. decrease for the former is 
explained by a clogging of the pores by the dye, so that the imbibition gas 
cannot enter. After sapon., there are no more pores to be clogged by the 
Benzopurpurine, and the sp. gr. is that of the original rayon. (Copied com- 
plete from Chem. Abs., 1934, V. 28, P. 900.) (W) 


STANDARDS FOR DETERMINING THE FASTNESS OF DyES TOWARD WASHING, 
PERSPIRATION AND WATER. REPORT OF THE POLISH SuB-COMMITTEE ON 
THE FASTNESS OF DyEs. Wladimir Pluzanski. Ann. chim. anal. chim. 
appl., 1933, V. 15, P. 433-41. 

The principles involved, the necessary app. and procedure to be fol- 

lowed are described. (Copied complete from Chem. Abs., 1934, V. 28, 

P, 329.) (W) 


SULFONATED OILS AND GLASS ELEcTRODE. D. Burton and G. F. Robert- 
shaw. J. Intern. Soc. Leather Trades Chem., 1934, V. 18, P. 19-22. 


pH values of several sulfonated oils at different dilns. were measured 
with the glass electrode, with the quinhydrone electrode, colorimetrically, 
and with the H electrode. The last gave much lower results because of 
poisoning; results by the other three methods were in substantial agree- 
ment. Best checks were obtained with the glass electrode. The pH values 
of the oils employed decreased on increasing diln. and increased on addn. 
of mineral oil. (Copied complete from Chem. Abs., 1934, V. 28, P. 
1560.) (W) 


TEXTILE FINISHING: NEW CONSIDERATION ON THE USE OF GLUES AND 
GELATINS IN. E. Sifferlen. Tiba, 1933, V. 11, P. 653-9. 
A brief explanation of the nature of glues and gelatins and the uses to 
which they can be put in the textile industries, with a no. of formulas. 
(Copied complete from Chem. Abs., 1934, V. 28, P. 333.) (W) 


THEORY OF THE DyerIna Process. A. E. Porai-Koshitz, A. Efimov, I. 
Shapiro, I. Riskin, N. Gorelik, M. Peskin, E. Veller, N. Sokolova and 
E. Vasil’eva. J. prakt. Chem., 1933, V. 137, P. 179-215. 
Whereas cotton dyeing is a purely phys. process of adsorption, the 
dyeing of wool is a chem. process arising from combination of the dye acid 





446 Textile Research 


with the basic wool fibre. An explanation is offered of #he anomalous be- 
havior of Alkali Blue, which is taken up by wool from weakly alk. baths, 
but then gives dull, weak shades which develop into blue on addition of 
acids. It is shown that the behavior of wool free from volatile bases with 
the NH, salt of the dye is normal and that the anion alone enters the fibre. 
It is suggested that in presence of alkali it does so in the carbinol form, 
which is dehydrated to the colored quinonoid form by acids. (Copied from 
Chem. Abs., 1934, V. 28, P. 330.) (W) 


User oF ALUMINUM IN THE CONSTRUCTION MATERALS IN THE BLEACHING IN- 
pusTRY. H. Tatu. Rev. gen. mat. color, 1933, V. 37, P. 427-36. 


There are no serious objections to the use of Al for materials of con- 
struction in contact with bleaching baths, particularly H,O,. Large con- 
structions are now in use. The merits lie in no serious corrosion, no 
catalytic decompn. of the baths as with Cu, Fe and their alloys, also its 
lightness. (Copied complete from Chem. Abs., 1934, V. 28, P. 647.) (W) 


Use or AQUEOUS CHLORINE AND BROMINE SOLUTIONS IN THE MANUFACTURE 
or Knirrep UNSHRINKABLE Woo. Fasrics. 8. R. Trotman. Rev. gen. 
mat. color, 1933, V. 37, P. 388-92; Chem. Abs., 1933, V. 27, P. 4085. 


When wool is treated with Cl in the presence of acid, the amine group 
is lost. Structural alteration is not necessarily accompanied by unshrink: 
ability. It is proposed to employ Br water in place of the usual NaClO 
and HCl methods. Much less alteration of structure is obtained in using 
Br than in an equiv. quantity of Cl. Cl with NaOAc, Br and HBr, and Br 
alone permit good dyeings although bromination does not augment the 


affinity of wool for dyestuffs as much as chlorination. (Copied complete 
from Chem. Abs., 1934, V. 28, P. 647.) (W) 


UsE OF UNOXIDIZABLE OR STAINLESS STEELS IN THE DYEING INDUSTRY. 
Andre Michel. Rev. gen. mat. color, 1933, V. 37, P. 417-23. 


The unoxidizable or stainless steels which contain Cr, Ni and other 
metals in varying proportions are quite satisfactory in the various opera- 
tions of bleaching and dyeing but a selection should be made of the one 
best suited for the chem. baths used. (Copied complete from Chem. Abs., 
1934, V. 28, P. 647.) (W) 


Vat DYES ON REGENERATED CELLULOSE YARNS AND FABRICS: ACTION OF. 
W. M. Todd. Rayon Melliand Tex. Mhly., 1934, V. 15, P. 8-10. 


The difficulty of dyeing rayon level and without streaks is empha- 
sized. Various causes for these difficulties are discussed briefly including 
those based on structural differences between cotton, rayon, and mercer- 
ized cotton, the last two being considered more closely related than either 
to cotton in this respect. To remedy these failings in rayon, the author 
suggests certain pretreatments of material to be dyed and also states that 
success or failure in the dyeing depends largely on (a) the choice of suit- 
able dyes and (b) the dyeing conditions employed. The choice of suitable 
vat dye should be made with respect to the following: (1) the rate of ex- 
haustion of the dye; (2) its levelling properties; (3) its suitability for 
dyeing in combination shades. (S) 
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IV. Research MetrHops AND APPARATUS 
Binocutar Dissecting Microscope: A Foor-Focussina DEVICE FOR THE. 
Sci., April 20, 1934, P. 368. 
Description of a simple device for focussing the stereoscopic micro- 
scope either upon or down by means of a foot pedal. Illustrations are 
given from which it should be possible to construct the apparatus. (S) 
















Corton SorTER: APPLICATION OF SUTER-WEBB DUPLEX. Proc. Amer. Soc. 
Testing Materials, 1932, V. 32, Pt. ii, P. 764-774. 
The sorter and its manipulation are described in detail and some data 
are recorded relative to its accuracy. A sorting test requires about 1% 
hours by a skilled operator. The probable error of two sortings is about 
+ 0.0105 in. and of seven sortings + 0.0040 in. (Copied complete from 


J. T. I., Feb. 1933.) (8) 



















4 


Fipre Reskarcu: New DEVELOPMENTS IN. (German) Kurt Heb. Mell. 

Textilber. Feb. 1934, P. 65-68. 

The author reviews certain aspects of chemical microscopy as applied 
to textiles, particularly certain compounds of cellulose; the application of 
motion picture photography through the microscope to problems of swelling 
and kindred subjects particularly where Brownian movement is involved; 
and the later applications of X-ray technique to problems of fibre structure 
and to compounds of cellulose. The author is a recognized authority in 
this field. (S) 

















Hair WEIGHT DETERMINATION APPARATUS. G. Krauter. Leipz Monats. 

Text. Ind., 1932, V. 47, P. 215-216. 

A bundle of cotton hairs is prepared by means of the usual type of 
staple drawing apparatus (e.g., the Zweigle instrument), and then trans- 
ferred to a device for counting. This consists essentially of two brass rods, 
7 em. long, which are placed parallel to each other and separated by a dis- 
tance slightly less than the length of the hairs. The rods are covered with 
adhesive bands with the adhesive material on the outer surface. One end 
of the group of hairs is attached to the top of one rod and the hairs are 
then stretched across the gap and their other ends fixed to the top of the 
other rod. The hairs are counted with the aid of a microscope or by means 
of some suitable counting device. A glass plate is then placed under the 
hairs in contact with them and a second plate of exactly the same size is 
placed above. The two plates are fixed together by means of clips, and the 
projecting portions of the cotton hairs on each side are burnt with a sharp 
pointed flame. Burning proceeds to the edges of the plates and the result- 
ing sections of the hairs between the plates are equal in length to the plate 
width. The whole may be weighed and the weight of the hairs obtained 
by subtracting the weight of the plate and clips from the total, or the 
hairs may be removed and weighed on a suitable balance. (Copied complete 
from J. T. I., Feb. 1933, P. A107.) (8) 
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Hosiery Testing MacuineE. H. F. Schiefer and W. D. Appel. B. S. J. 
Rsch., May 1934, P. 543-49.- 


The machine described in this paper provides a convenient means for 
measuring the behavior of a woman’s full-fashioned stocking when the 
upper part of the leg of the stocking is repeatedly distended in a way 
which subjects it to forces similar to those which occur at the knee and at 
the garter clasps of a stocking in use. Two smooth ‘‘jaws’’ are inserted 
in the upper part of the stocking. It is held by two garter clasps attached 
at the welt and by a weight fastened to the ankle. The jaws are repeatedly 
separated and brought toward each other by a reciprocating mechanism in 
such a way that the circumference of the stocking, that is the distance 
around the jaws, is varied between 13.3 and 21.3 inches. Means are pro- 
vided for recording on a chart the relationship between the load exerted 
on the stocking and the circumference of the stocking for each cycle of 
loading and unloading. The number of cycles is récorded by a counter. 
The tests may be continued until holes or runs are produced in the stocking. 
Typical results of tests are given. The effect of laundering on the be- 
havior of the stockings is also shown. (C) 


Iron ON Fipres: DETECTION oF. Kdétard Tanemura and Kotar6é Nishimura. 
J. Soc. Chem. Ind., Japan, 37 Suppl. binding 1934, P. 43. 


Steeping of samples in tannic acid soln. or acidified ferrocyanide soln. 
results in a violet or blue-black color and a bluish color, resp., when Fe is 
present. (Copied complete from Chem. Abs., 1934, V. 28, P. 2189.) (W) 


Book Review 


THE TRAINING OF MEN FOR THE TEXTILE INDUSTRY. Frederick M. Feiker. 
The Textile Foundation, Washington, D. C. (1934) 47 pp., 6 charts. 
Price $1.00. 

Report of a study undertaken at the direction of The Textile Foundation, 
with the sponsorship of a special educational committee for the Foundation. 
Its character is briefly described by the author as follows: ‘‘An analysis 
of the opportunities for trained men in the textile industry, of the special- 
ized training necessary for equipping men for the problems of the industry, 
and of the relation of the present textile engineering schools to such a pro- 
gram. With recommendations for immediate and future changes in the 
curricula of textile educational institutions.’’ 

The Foundation’s educational advisory committee says of Mr. Feiker’s 
report: ‘‘His survey has pictured the industry as a whole and indicated 
the important place which education should occupy in the total scheme of 
things and, in co-operation with the heads of the textile schools, he has 
worked out definite recommendations looking to the gradual fulfillment of 
the educational needs.’’ 

The report is divided into the following sections: General Findings; 
Opportunities for Trained Men in the Textile Industry; Trends in the In- 
dustry That Mold Textile Education; Genealogy and General Background 
of Textile Schools; Matching Educational Objectives with Present Trends; 
The Development of Courses to Meet Educational Objectives; Suggestions 
on Teaching Specific Subjects; General Notes and Comments. (C) 


